
• Explainable AI uncovered clinically interpretable responder  subgroups                                          
within a negative Phase 3 trial

• Counterfactual causal inference was able to estimate conditional average treatment effects in 
entire dataset

• Subgroups with baseline levels of greater regional brain reserve (right amygdala / right superior 
temporal cortex) and stronger baseline psychomotor speed / attention were more responsive to 
solanezumab

• Treatment effect was large (power = 0.96-0.98 after CATE analysis) with minimal placebo-
associated benefit

• Suggests anti-amyloid efficacy may depend on preserved network integrity

Explainable AI Reveals Hidden Treatment-
Responsive Subgroups in the A4 Solanezumab Trial

RESEARCH QUESTION: Can an explainable AI-based approach that allows for discovery of synergistic variables identify clinically interpretable subpopulations with 
differential response to solanezumab in the Anti-Amyloid Treatment in Asymptomatic Alzheimer’s Disease (A4) Study?

KEY FINDINGS

METHODS

Interpretation: 

Explainable AI revealed biologically coherent 
responder profiles characterized by superior 
baseline limbic and temporal network 
structure and stronger baseline cognitive 
performance. This suggests that treatment 
response in preclinical AD may require 
preserved neural reserve. Failure of overall 
trials may mask meaningful subgroup benefit. 
Application of CATE Analysis generalized 
these findings to increase applicability.

Conclusions: 
Brain and cognitive 
reserve found two 
treatment-responsive 
subgroups; 2) Cross-fitted 
causal validation supports 
frozen NetraAI MDS as 
prospective enrichment 
cohorts for testing in an 
independent preclinical 
AD trial.

Limitations:         
Small enriched 
discovery subgroup; 
internally cross-
validated and 
bootstrap-stable 
findings; 
independent 
replication in an 
untouched trial 
required.
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Process Steps 

Results

PACC Score Change : Comparison of MDSs, CATE 
Analyzed MDSs, Subsample  and Total Dataset

*Negative values indicate decline, positive values indicate improvement
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Comparison of Results*

Sola Placebo

NetraAI Results:

2 subpopulations with greater regional 
brain volume + stronger baseline 
psychomotor speed / attention had less 
cognitive decline with sola at Week 240. 

• MDS 1: higher baseline r. superior 
temporal volume + higher baseline 
PACC DSST

• MDS 2: higher baseline r. amygdala 
volume + higher baseline PACC DSST 

• Both NetraAI-generated MDS 
replicated within the enriched 
subsample and again using CATE 
analysis. NetraAI analyses generated 
specific subgroups showing treatment 
response. CATE analyses estimated 
this result across the entire dataset.

N=824 completers

Solanezumab (n=396)          Placebo (n=428)

Assess large dataset 
for negative trial

Conduct NetraAI 
analysis on 
subsample

N=151 Enriched Subsample

NetraAI generates 
Model Derived

Subgroups (MDSs)

MDS 1
n=21/151, 14%; Cohen’s D = 1.52, p=0.003

Higher PACC DSST Score 
(Ranges: MDS: 0.13-2.37, total sample: -2.32-2.37)

Higher R. Superior Temporal volume
Ranges: MDS: 13.23-18.8, total sample: 10.31-18.8)

MDS 2
n=51/151, 34%, Cohen’s D=0.754, p=0.009

Higher PACC DSST Score 
(Ranges: MDS: 0.13- 2.37, total sample: 2.32-2.37)

Higher R. Amygdala volume 
(Ranges: MDS:1.42-2.21, total sample:0.96- 2.21)
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MDS1 CATE Results
R Superior Temporal / DSST

MDS 2 CATE Results
R Amygdala / DSST

N=203/824, 25%,

τ̂ = +0.287, CI = [−0.026, +0.599],

power = 0.96, p=0.007

N=382/824, 46.4%,

τ̂ = +0.466, CI = [+0.037, +0.899],

power = 0.98, p=0.003

Define & segment 
enriched subsample 
from study dataset

Enriched for cognitive 

decline at Week 240

All patients with 

MMSE < 24 at 

Week 240 (n=51)

Random sample of patients with 
MMSE >24 at Week 240 (n=100)+

Apply MDSs to
entire dataset

Run CATE 
Analysis 
on MDSs

A novel attractor-based AI approach (Geraci et al., 2025) was applied to the A4 dataset of clinically 
asymptomatic older adults with elevated amyloid randomized to solanezumab (sola) or placebo. 

Primary endpoint: Change in Preclinical Alzheimer Cognitive Composite (PACC) through Week 240

Population: Asymptomatic at baseline with minimal decline over time (average MMSE score 28.8 at 
Baseline to 28.5 at Week 240, Rentz et al., 2024).  Due to lack of clinical change, we used an enriched 
subsample with all participants who progressed to MCI (n=51) and a matched unimpaired group (n=100). 

NetraAI Subgroup Identification: Candidate subpopulations defined by 2–4 baseline features were 
identified based on stability, interpretability, and consistency of effect direction. 

CATE Analysis: Subgroup definitions were then measured within the the full randomized cohort (n=824) 
using counterfactual causal inference to estimate conditional average treatment effects (CATE). 

Observed 

(Factual)

Unobserved 

(Counterfactual)

MDS applied to completers 
(N=824) using CATE to model 
potential outcomes under 
treatment / placebo, 
combining estimates to infer 
the conditional average 
treatment effect.

Patients’ 
features (X) Treatment (T) Outcome (Y)

= Treatment Effect
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Original A4 trial: 
No significant benefit 

(Cohen’s d = ~0, 
p=0.26). Explainable AI 

identified two 
subgroups with 

significant treatment 
effect.
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